This survey investigated the etiology of atrophy or loss of the ocular globe in patients assisted at the Maxillofacial Prosthetics Clinic of two Schools of Dentistry in São Paulo State, Brazil. A total of 238 patients were examined and their clinical files were reviewed. The etiology of eyeball atrophy/loss was assessed with respect to gender, age group, affected side and type ophthalmologic surgery performed. The greatest incidence of ocular globe loss was due to traumatic etiology (57.14%), followed by pathogenic (36.13%) and congenital (5.04%) etiologies.
INTRODUCTION
Ocular prosthesis is a modality of facial prosthesis that aims to repair total or partial ocular bulb losses or deformities. The main goals are to restore facial esthetics, prevent eyelid collapse and deformity, protect the socket against injuries caused by foreign bodies, dust and smoke, reestablish the correct route of the lachrymal secretion to prevent accumulation in the cavity, and preserve muscular tonus to avoid anti-symmetrical alterations that might gradually install (1) . There are references to globe repairing in the Egyptian, Aztec, Roman and Inca civilizations, using rudimentary artificial eyes manufactured from a wide sort of materials, which attempted to reproduce the lost esthetics.
In view of the great number of patients that suffer from eyeball loss and considering the need for treatments that reestablish esthetics and psychological health, this survey investigated the etiology of ocular globe atrophy or loss in patients assisted at two Schools of Dentistry in São Paulo State, Brazil.
MATERIAL AND METHODS
A total of 238 patients of both genders and different age groups who had suffered ocular globe atrophy or loss were enrolled in this survey. The volunteers were selected from individuals being treated at the Graduate Maxillofacial Prosthetics Clinic in the Faculty of Dentistry of São José dos Campos (UNESP) and the School of Dentistry of the University of Taubaté (UNITAU), both located in São Paulo State, Brazil.
Information regarding general identification, gender, age, etiology of the atrophy/ loss, affected side and type ophthalmologic surgery performed were supplied by the patients and/or collected from their clinical files. Data were recorded on working sheets elaborated for this purpose.
Four types of etiology were considered: congenital (atrophy or loss diagnosed at birth); nonspecific (atrophy or loss of unknown origin); traumatic (when eyeball atrophy or loss was caused by a trauma); and pathogenic (when an infection, tumor or another pathogenic event led to ocular globe atrophy or loss).
Patients' age was that at the occasion of surgery for ocular bulb removal or when the diagnosis of atrophy was settled.
Three types of surgery were considered: evisceration (when the inner contents of the eye were surgically removed, leaving the sclera intact); enucleation (when the eyeball was surgically removed, but the eye muscles and remaining orbital contents, intrinsic muscles, optic nerve section and ocular capsule were preserved; and exenteration (when the orbital cavity content was completely removed, often involving resection of the upper and lower eyelids and covering of the epidermic socket with a graft).
The atrophies/losses were classified as left, right or bilateral, regarding their side of occurrence.
The collected data were recorded in appropriate working sheets and examined to assess the frequencies in numbers and percentages of the proposed variables within the studied population. Statistical analysis was performed by analysis of variance and chi-square test.
RESULTS AND DISCUSSION
The evaluation of the clinical files of all 238 patients enrolled in this study revealed that traumatic etiology was the most frequent cause of atrophy/loss of the ocular globe (57.14%), followed by pathogenic (36.13%) and congenital etiologies (5.04%) ( Table 1) .
Regarding the distribution by gender, congenital and traumatic etiologies were more frequently observed in the male population (2.94% and 41.17%, respectively), while the incidence of pathogenic etiology was higher among female patients (19.32%). Etiologies of unknown origin were present in 0.84% of individuals of both genders ( Table 1 ).
The findings of this survey revealed that in over half of the cases examined eyeball atrophy/loss was caused by traumatic events. These results are consistent with those of previous studies. 
loss and found that 347 of the cases were cause by some kind of trauma, 175 by pathogenic factors and 26 had congenital or unknown origins. Rode et al. (7) reported that, from 301 patients examined, trauma was as the cause of eyeball loss in 49.16% of the cases, pathogenies were responsible for 22.92% of the occurrences, 16.60% of the cases had unknown etiology and 8.3% of the patients had congenital anophthalmos. Vangelova (8), in a retrospective survey of the clinical documentation of 35 patients enucleated due to trauma, found that most accidents resulted from housework, while Helbig and Iseli (9) investigated 59 cases of injuries to the ocular bulb caused by cow horns.
On the other hand, our outcomes do not agree with those of some studies in which only a small percentage of the cases of ocular globe loss was attributed to traumatic etiology (10-13). Although some authors have reported that trauma was not responsible for the great number of ocular globe enucleations in their studies, our clinical experience and the findings of most surveyed authors lead us to believe that prevention to ocular globe injuries must be emphasized with special attention to traumas resulting from housework (8).
Facing these results, it is imperative to adopt some preventive measures such as wearing protection eyeglasses during activities that can lead to eyeball injury, use of plated glass in vehicles windshield and building constructions, in addition to stimulate frequent visits to an ophthalmologist.
The present study revealed predominance of losses among male (61.76%) over female (38.23%), which agrees with the findings of previous investigations (3, (5) (6) (7) (12) (13) (14) . These results may possibly be ascribed to the fact that the male population is usually more exposed to situations that can lead to eyeball injury: men are still the majority of workers in areas of physical demand and are most commonly involved in traffic accidents and cases of aggression or urban violence).
Regarding the age range, Table 2 shows that there was a predominance of eyeball atrophy/loss in the 21-40 year age group, which corresponded to 42.01% of the cases. This predominance is probably attributed to the fact that individuals at this age range have multiple activities and are therefore more exposed to situations that can lead to ocular globe injuries. Mattos and Carvalho (5,6) reported the 21-40 year age group corresponded to 28.8% of the occurrences but was preceded by the 0-20 year age group (37.4%). For individuals aged 40 years or more, a gradual decline of cases of ocular globe loss is observed due not only to the reduction of activity, but also to a greater conscience of life. Gunalp et al. (13) , in a study with 3482 patients, reported that 53.6% of them were aged 30 years or less. Viestenz and Kuchle (14) found that, in a study population of 417 individuals, 85% were in the 10-29 year age group. A review of literature showed that only one author (12) reported greater number of patients under 15 years old (85.2%) among individuals who had undergone ocular globe atrophy/loss.
In this study, the review of the types of surgery most often performed for removal of the ocular globe showed a predominance of enucleation (66.38%) followed by evisceration (26.05%) and exenteration (2.52%) ( Table 3 ). These outcomes are in accordance with those of previous studies (5, 6) , which also found enucleation as the most frequently chosen type of surgical procedure. Nevertheless, the type of ophthalmologic surgery changes depending on the etiology of the injury. In cases of pathogenic etiology, enucleation is performed twice more frequently than evisceration and the variations in frequencies are similar for both genders.
Regarding the affected side, a predominance of the left side (55.04%) over the right side (39.07%) was observed (Table 4) , even though these data did not present statistically significant difference (p>0.01). Similar results have been reported (7) . On the other hand, Mattos and Carvalho (5,6) have not found side predominance in a study with 548 patients. Therefore, in view of these results, the side does not seem to be an important issue to be considered in preventive and educative campaigns.
Ocular trauma is a leading cause of severe anatomic and functional impairment of the visual system. The issues discussed in this survey emphasized the high incidence and frequent severity of eye injuries in young adults causing ocular bulb loss. Prevention, as mentioned above, should be the primary goal. Fortunately, today, thanks to remarkable advances in ocular implants, the loss of an eye no longer has to mean the loss of the natural appearance. However, for successful prosthetic rehabilitation it is important to know the etiology of the ocular globe loss in order to render the most suitable therapeutic and surgical approach.
